Experimental xanthomas induced in rabbits by feeding cholesterol resemble human diabetic eruptive xanthomas in several ways. The lesions in both species appear as yellow papules distributed over the dorsal surface of the body (1). Both forms of xanthoma represent accumulations of. foam cells in the dermis (2, 3). Further, in both species, lesions arise in the presence of lactescent plasma and it has been hypothesized that the lipids accumulating in the dermal foam cells are derived from these light scattering lipoprotein particles in the circulation (1, 3).
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In spite of the gross clinical and morphologic similarities, there are chemical differences in the lipids accumulating in the plasma and xanthomas of these two species. In the rabbit, cholesterol feeding results in the accumulation of cbylomicrons rich in cholesterol esters (4) as well as xanthomas whose major lipid is also cholesterol ester (1) . On the other hand, in the uncontrolled diabetic an acquired fat-induced lipemia develops which is characterized by triglyceride rich chylomierons in the circulation (5) and a preponderance of triglycerides in the eruptive xanthomas (6) .
The full extent of the resemblance between the two kinds of xanthomas has not yet been determined. Since experimental xanthomas may provide a convenient model system for studying the pathogenesis of xanthomatosis, it seems important to compare them with human eruptive forms before generalizations are made relating the lesions in the two species. Electron microscopic techniques afford one exacting means of comparison. Accordingly, this study was undertaken to compare and contrast the fine structure of developing xanthomas in man and rabbit.
In this report it will be shown that experimental xanthomas are morphologieally similar to eruptive xanthomas in diabetic humans. New observations of lipid droplets permeating the dermal capillary walls of both man and rabbits will be presented. Similarities revealed by this analysis suggest that rabbit xanthomas are reasonable experimental models for studying their human counterparts. Moreover, the appearance of lipid droplets in the capillary walls is thought to be the first ultrastructural evidence of lipoprotein particles permeating the vascular wall in xanthomatosis, supporting the popular hypothesis that plasma lipids contribute to the fats accumulating in these lesions.
MATERIALS AND METHODS
Xanthomas induced in the nuehal skin of 16 rabbits by feeding a 4% cholesterol diet were biopsied for electron microscopic examination at 2-week intervals over a 16-week period as the xanthomas evolved (7). It was therefore possible to follow the secioential ultrastruetural pathologic events of the xanthomas' development.
Fifteen eroptive xanthomas from eight diabetic patients were also sampled as soon as possible after their appearance was observed by the patients (6). It was not possible to obtain sequential biopsies during the evolution of the human lesions as they were already folly developed. At the times of biopsy, the xanthomas had been present anywhere from two weeks to three months.
The human and rabbit xanthomas were placed in ice-cold 2% osmie acid buffered with s-Collidine, pH 7 and fixed for 1½ hours. After fixation, the tissue was dehydrated and embedded in epoxy resin in the manner previously described (8) . Thin sections were cut on a Reichert Ultrami-
RESULTS
In rabbits, sequential observations of the evolving xanthomas reveal that the first alteration heralding the onset of the lesions occurs 2-4 weeks after the cholesterol feeding is commenced (7). This appears as an aggregation of extracellular droplets which widen the intercellular space between the endothelial and perithelial cells of the dermal capillary wall (Fig. 1) . Comparable changes are seen in the capillaries of all the human eruptive xanthomas examined (Fig. 2) . Since sequential studies were not performed on human xanthomas, it cannot be established if the accumulation of droplets represents an early event in the evolution of human lesions.
Some dermal vessels in both rabbit and man become markedly distorted by extensive accumulations of the droplets (Figs. 3, 4) . The In the sequential studies on rabbit xanthomas, small groups of macrophagc foam cells appear around the dermal capillaries by four to six weeks of cholesterol feeding, and their numbers as well as degree of vacuolization appear to increase as the xanthomas enlarge (7) .
DISCUSSION
The sequence of ultrastructural pathologic events occurring during the evolution of experimental xanthomas in rabbits seems to be identical to certain features observed in human diabetic eruptive xanthomas. Thus droplets Fm. 4. A human dermal capillary from an eruptive xanthoma displaying extensive alterations similar to those shown in the rabbit in Figure 3 . The endothehum is intact but numerous droplets are seen between it and the pericytes. In the lower right corner of the picture the basal lamina is almost totally lost and the droplets can be seen in the extra- The droplets observed in the capillary walls of rabbit and human xanthomas are thought to represent ohylomieron lipoproteins. Such an assumption seems reasonable, since the droplets have the same size as that reported for isolated human (11) and rat chylomicrons (12) .
The droplets have a similar ultrastruetural morphology as those reported in investigations of the passage of ehylomicrons across the capillaries of mice and rats (13, 14) .
The droplets iu the capillary walls of rabbit xanthomas are also morphologically similar to those isolated from the thoraoio duets of rats (12) in that they are oiroular in cross section and are of uniform density throughout, except for a narrow, indistinct peripheral band of material of high electron density. This band is not a membrane, but rather appears to consist of many fine particles. Previously, Parker and Odland (1, 7) performed sequential correlative histoehemical and biochemical studies on these evolving rabbit xanthomas, which suggest that the ultrastruetural droplets are lipoproteins.
In unpublished work (4) the authors have observed that approximately 50% of the plasma cholesterol in cholesterol-fed rabbits is carried in the so-called primary or chylomieron particles as determined by polyvinylpyrrolidone (PVP) flocculation (15) . Eighty-five-90% of the lipid in these partioles is cholesterol. The terms primary particles or ehylomierons have been adopted to refer to those lipoprotein particles derived from intestinal lymph. Taken together, such lipid biochemical, histoehemical and ultrastruetural evidence suggests that the droplets in the walls of the dermal capillaries of rabbit represent ehylomioron particles in transit from the plasma.
However, it should be pointed out that not all light-scattering lipoprotein particles are ehylomierons. There is a spectrum of very low density and low density lipoprotein complexes varying in size and lipid composition but with a similar basic structure which makes it diffioult to precisely identify ohylomierons by electron microscopic criteria alone.
In human diabetic eruptive xanthoma, the presence of droplets of the same size and appearance in the vascular walls suggests that an analogous mechanism of transport of lipoprotein particles is occurring. Recent correlative biochemical and histoehemieal investigations (6) carried out in conjunction with the electron microscopic studies of diabetic eruptive xanthomas indicate that the droplets in man also represent ehylomieron particles, hut these light-scattering lipoproteins are rich in triglyceride.
Thus, the dietary ehylomicron particles contain different lipids in the human diabetic and cholesterol-fed rabbit. The diabetics' ehylomiorons contain primarily triglyceride (5, 6) while the ehylomierons of the rabbit are oomprised chiefly of cholesterol (4) . Despite this chemical difference, ehylomierons from both species appear to permeate the vasoular wall providing a very similar morphologic picture. Therefore, the lipid composition of the ehylomicrons may not be as important as their physical form or size in determining their ability to permeate dermal capillaries. The present ultrastruotural study adds support to the commonly held hypothesis that plasma lipids significantly contribute to those accumulating in the xanthomas of man and rabbit.
After Tissue macrophages sequester the major portion of the plasma lipids flooding the extracellular space in human and rabbit xanthomas. The presence of cholesterol clefts in these cells suggests that they have phagoeytie properties. The frequent occurrence of these clefts in rabbit xanthomas reflects the large quantities of cholesterol found in experimental lesions (1, 7) , in contrast to their infrequency in human diabetic eruptive lesions which primarily contain triglyceride (6) . Imneda (18) originally Wilson's in vitro studies on experimental xantboma metabolism suggest that phospholipid is synthesized in situ rather than originating from the plasma (21) . The presence of these phospholipid residues in the foam cells suggests that these cells are involved in synthesizing such lipid (22) .
Rabbit xanthomas appear to represent a 
